The purpose of the present research was to evaluate the effect of dietary supplementation with different levels of zinc (0, 50, 75, 100 mg/kg diet) on semen quality of Cobb500 broiler breeder males. The four experimental diets were as follows: T1 = the basal diet (control) without any addition (0 Zn). T2 = 50 mg Zn (pure zinc)/kg diet. T3 = 75 mg Zn (pure zinc)/kg diet T4 = 100 mg Zn (pure zinc)/kg diet. The results showed that, Zinc supplementation had significantly (p<0.05) increased spermatocrit, ejaculate volume, mass motility, individual motility, while dead, abnormal sperm percentage and acrosome deformities were depressed (p<0.05) as affected by zinc supplementation throughout study. As well as, dietary treatments influenced sperm concentration and ejaculate volume during the experimental long. Moreover, results also revealed the superiority (p<0.05) of dietary treatments as compared with control group in respect of total mean of all semen quality.
INTRODUCTION
Several trace elements have been shown to b e essential for testicular development and spermatogenesis; Zinc in human semen seems to play a n important role in the physiology of spermatozoa. Zinc deficiency leads to gonadal dysfunction, decreases testicular weight and causes shrinkage of somniferous tubules. The gonads are the most rapidly growing
MATERIALS AND METHODS

tissues in the body and vital enzymes involved in nucleic
This study was carried out at the Erbil Poultry Project, acid and protein synthesis are zinc metalloenzymes Erbil, Iraqi Kurdistan Region, Iraq during the period from (Bedwal and Bhauguna, 1994) . The total zinc content in 15th November 2008 to May 2009. A total number of (36) semen from mammals is high and zinc has been found at 45 weeks old Cobb 500 broiler breeder's males were to be critical to spermatogenesis. Deficiency of zinc used. These birds were randomly distributed equally associated with hypogonadism and insufficient into four dietary treatments (T1 = the basal diet (control) development of secondary sex characteristics i n without any addition (0 Zn). T2 = 50 mg Zn (pure zinc)/kg humans (Prasad, 1991) and it can cause atrophy of the diet. T3 = 75 mg Zn (pure zinc)/kg diet T4 = 100 mg Zn seminiferous tubules in the rat and hence failure i n (pure zinc)/kg diet) and each treatment was equally spermatogenesis (Millar et al., 1958; Underwood and subdivided in to three replicates per group, each Somer, 1977; Endre et al., 1990) . High zinc replicate constitutes 3 hens (9 males per group) on 12 concentrations have been reported to depress oxygen floors pens. Birds were raised under similar uptake in the sperm cell (Huacuja et al., 1973; Foresta et environmental, managerial and veterinarian conditions. al., 1990) and albumin induced acrosome reaction Birds were kept in a closed house; artificial lighting and (Foresta et al., 1990) .
drinking by nipples were provided through the Head-tail attachment/detachment and nuclear chromatin experimental period (22 weeks). Commercial ration condensation/decondensation are also influenced b y were provided for hen during experimental period. Birds seminal zinc (Kvist, 1980; Bjorndahl and Kvist, 1982) .
were maintained for 16 hr light and 8 hr dark, also There have been conflicting reports on the effects of maintained hall temperature at (18-21 C) during the seminal zinc on sperm motility (Stankovic and Mikacstudy period. Devic, 1976; Danscher et al., 1978; Caldomone et al., One type of zinc was used in the experiment: pure metal 1979; Lewis-Jones et al., 1996) . It has been zinc. The imported zinc was obtained from Himediademonstrated that chelating of zinc ions affects sperm India, Himedia Laboratories. Ltd, Mumbai -India, by motility (Saito et al., 1967; Danscher and Robbe, 1974) and it has been suggested that bioavailable zinc i s bound to vesicular high molecular weight proteins rather than total seminal zinc should be a measure of the effect of zinc on sperm function (Bjorndahl et al., 1991; Carpino et al., 1998 (2000).
supplemental dietary zinc or as total mean might directly Significant differences between treatment means are be attributable to the increase in zn concentration in the separated using the Duncan's multiple range test with diet which led to increase of testosterone concentration 5% and 1% probability.
in blood plasma and other factors might possibly be
RESULTS AND DISCUSSION
Semen quality parameters: Means for some semen quality traits of all the zinc treatment groups and control group are presented in Table 1 . Results showed that significant effect (p<0.05) of zinc supplementation (T3 and T4) on semen volume (ml) throughout the study and in total mean as compared with control group and T2, except at 58 week of age, which T4 had no significantly differ with T1 and T2, while T3 had highest value (p<0.05) in semen volume as compared with control group and the other experimental treatments (T2 and T4) at the same age, but there were no significant differences between T2 and T1 at 54, 58, 62 and 66 wk of age in semen volume. Significant differences were found between T1 and T3 in semen volume throughout the study. Total mean of ejaculate semen volume from 50 week to 66 week of age in T3 and T4 were increased significantly (p<0.05) as compared with control group and the dietary treatment (T2) with zinc supplementation.
(0.813, 0.778) vs. (0.601, 0.641) respectively, also significant differences were found between T1 and T2, but no significant difference were found between (T3 and T4) in total mean semen volume (Table 1) . These results were in agreement with El-Masry et al. (1994) and Moce et al. (2000) , who registered higher volumes ejaculates in animals supplemental Zinc (levels from 35 to 100 ppm) as compared to nonsupplemented ones. In contrast, Oliveira et al. (2004) who reported that did not increase of mean volume ejaculate with supplemental dietary Zinc of rabbit involved in this variation in semen volume. The present study was involved in the feeding of 46 week old birds' cobb500 broiler breeders with zn for 24 weeks. It is probable that the animals might have enough time to respond of zn supplementation. Also, significant difference among the treatments in semen volume may be due to semen collection method, personality experience and the bird condition. Moreover, wide individual differences in seminal fluid production were attributed to variance in seminal fluid excreting from deferens (Cecil and Bakst, 1984) . Data of Spermatocrit% (Table 2) showed that the differences between the dietary treatments groups (T2, T3 and T4) and control group were significantly increased (p<0.05) from 5 0 week of age to 66 wk of age, but there was no significant difference (p>0.05) between dietary treatments: T2 (50 mg Zn/kg diet) and T4 (100 mg Zn/kg diet) at 50 and 58 week of age. No significant differences were found between dietary treatments (T2 and T3) in Spermatocrit % at 62 wk of ages. Also, there were no significant differences observed among dietary treatments in Spermatocrit % values at 54 week of age and in a total mean. On the other hand, as total mean of Spermatocrit % significant effect (p<0.05) was observed between experimental treatments a s compared with control group (13.63, 13.13 and 13.58) vs. (8.378 ). This amelioration (p<0.05) in Spermatocrit % for these broiler breeder males fed on diet supplemented with zinc could be related to significant increment of testosterone concentration and also due to improvement of testis weight, somniferous tubules 
54 week of age 58 week of age Items   T1   T2   T3   T4   T1   T2   T3 
62 week of age 66 week of age Items   T1   T2   T3   T4   T1   T2   T3   T4 Sperm concentration (sperm x 10 /ml) diameter or may be attributed to significant increment observed at 54 and 58 wk of age also at 62 and 66 wk of (p<0.05) of germinative cells thickness. Others semen age among the experimental groups (T2, T3 and T4) on quality parameters are: Mass and individual motility, live and abnormal spermatozoa as well as on abnormal spermatozoa concentration dead and abnormal and live spermatozoa respectively. No significant spermatozoa and acrosome deformities are shown in differences were showed among dietary treatments (T2, Table 2 . Results also revealed that birds fed the T3 and T4) at 62 and 66 wk of age in regarding the different dietary treatments with zinc had higher percentage of acrosome deformities (Table 2) . Also, (p<0.05) sperm concentration, mass and individual Dietary treatments: T3 and T4 at 54 and 58 wk of age motility (Table 2) . Throughout the study, no significant showed no significant difference in acrosome differences were found between T3 and T4 at 54 deformities, but significant differences were found wks of age in mass, individual motility and sperm between T2 and the later treatments (T3 and T4) at the concentration, as well as among T2, T3 and T4 at 58 same age in respect of this parameter. On the other and 62 wk of age in mass and individual motility.
Treatments ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------Total means of semen quality ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Items
hand, supplemental dietary zinc (T2, T3 and T4) had a No significant differences were found between T2 and significant effect on total mean of all semen quality T3 in sperm concentration at 66 wk of age. Whereas, parameters as compared with control group and the dietary treatments revealed the significantly decrease differences among the dietary treatments were not (p>0.05) throughout the experimental periods on dead, significant in respect of these characteristics. Saeid and abnormal spermatozoa and acrosome deformities as Al-Soudi (1975) found a significant (p<0.01) positive compared with control diet.
correlation between percentage of dead and abnormal The best motility recorded of dietary treatments (T2, T3 sperm. This indicates that conditions causing a n and T4) in the current study throughout experimental increase in sperm mortality or abnormality probably period was observed at 58, 62 and 66 wk of age responsible for increasing abnormality (Al-Darraji et al., respectively (Table 2 ). This may be attributed to the 2001). Also, Hong-Yu et al. (2006) deduced that there highest semen concentration of dietary treatments was significant difference in sperm vitality and sperm during these ages respectively. Spermatozoa motility abnormality (p<0.05) among the different levels of zinc and sperm concentration were positively and added to diet of ram. Jian-bin et al. (2007) reported that significantly correlated (Soller et al., 1965; Saeid and Al- there was no significant difference on survival state and Soudi, 1975), or it is probable that these periods are to live index of semen (p>0.05), the density of sperm in trial be fitting and animals might have enough time t o group I (60 mg Zn/kg diet) was significantly lower than respond of zinc supplemented.
that of the trial group II (180 mg Zn/diet) (p<0.01). As Moreover, the best motility and semen concentration revealed in our study, zinc supplementation of broiler recorded in the present study during those periods (54, breeder males ameliorate mass and individual motility 62 and 66 wk of age) which were considered as cold and decrease dead and abnormal sperms. This may be months. Al-Darraji et al. (2001) reported that sperm due to zincs role on depress oxygen uptake. Therefore, motility reached maximum value during cold months.
Zn may function as a metabolic inhibitor in turkey Highest motility was also reported to occur during winter semen, therefore decreasing sperm motility and and spring and lowest values was to occur during prolonging survivability in the sperm storage tubules summer (Hurter, 1964) . On the other hand, the highest (Bakst, 1985; Bakst and Richards, 1985) . On the other and lower sperm motility for Newhampshire males were hand, Calvin et al. (1975) found that Zn is concentrated noted during autumn through winter and spring through in the tail region of the sperm. Also, studies showed that summer respectively (Voronine and Zabolotskii, 1970) .
Zn is crucial in membrane stability and for mechanical Results also revealed that sperm concentrations were properties of accessory fibers, tail morphology and significantly affected (Table 2 ) of males fed diets sperm motility (Swarup and Sekhon, 1976) . Jian-bin et supplemented with different levels of zinc, in which the al. (2007) reported that there was no significant dietary treatment showed highest values than the control difference on survival state and live index of semen group during the experimental period. In addition, there (p>0.05), the density of sperm in trial group I (60 mg Zn/ was no significant difference in sperm concentration kg diet) was significantly lower than that of the trial group among dietary treatments (T3 and T4) at 54 and 58 wk of II (180 mg Zn/diet) (p<0.01). age and between T2 and T3 at 66 wks of age.
As revealed in this study, zinc supplementation of broiler Results in Table 2 also indicated, the superiority breeder males ameliorate mass and individual motility (p<0.05) of T3 at 62 wk and 66 wk of age and of T2 and and decrease dead and abnormal sperms. This may be T4 at 54 and 58 wk of age of broiler breeder cocks due to zincs role on depress oxygen uptake. Therefore, regarding the concentration of spermatozoa. N o Zn may function as a metabolic inhibitor in turkey significant differences were found at 54 wk and 62 wk of semen, therefore decreasing sperm motility and age among all the experimental groups on normal prolonging survivability in the sperm storage tubules spermatozoa. Also, no significant differences were (Bakst, 1985; Bakst and Richards, 1985) . On the other hand, Calvin et al. (1975) found that Zn is concentrated Bakst, M.R. and M.P. Richards, 1985 . Concentration of in the tail region of the sperm. Also, studies showed that selected cations in turkey serum and oviductal Zn is crucial in membrane stability and for mechanical mucosae. Poult. Sci., 64: 555-563. properties of accessory fibers, tail morphology and Bakst, M.R., 1985. Zinc reduces turkey sperm oxygen sperm motility (Swarup and Sekhon, 1976) . uptake in vitro. Poult. Sci., 64: 564-566. It has also been shown that Zn is involved in the control Bedwal, R.S. and A. Bhauguna, 1994. Zinc, copper and of sperm motility through its association with ATP in contraction and its regulation of phospholipids energy reserves (Hidiroglou and Knipfel, 1984) . Moreover, this amelioration of semen quality parameters may b e attributed to the decrease of seminal plasma glucose, which was positively correlated with spermatozoa activity and its metabolism. In a study by Jianguo and Zhinian (1990) on 12 study Holestein bull were chosen t o measure the testosterone concentration in serum and seminal plasma by (125)1 Radioimmuno-Assay (RIA) and correlation between testosterone levels and semen quality. The results showed that significant differences were found between individuals, the testosterone concentration was positively correlated with the semen quality. Furthermore, data of semen quality (Table 2) showed that the differences among all the experimental groups at 62 wk and 66 wk of age were not significant and the control group gave the highest increase i n acrosome deformities than the other experimental groups throughout experimental period. On the other hand, least percentage of acrosome deformities was recorded by T4 at the 54 wk of age in this study (8.83) versus control group (15.83). Significant differences were found between T2 and T3 and between T4 and T2 at 54 and 58 of age in acrosome deformities, but there were no significant differences between experimental treatments (T2 and T3 and T4) at 62 and 66 wk of age, which revealed that they had significantly decreased as compared with control group in respect of this parameter (acrosome deformities). Hang et al. (2006) deduced that the rate of acrosome intactness in sperm with normal morphology group was higher than that of sperm with abnormal morphology group (p<0.01). The comparisons between normal sperm density group and abnormal density group showed that the rate of acrosome intactness was not significantly different (p>0.05). The rate of sperm with normal morphology in normal acrosome intactness rate group was higher than that of abnormal acrosome intactness rate group (p<0.01). It is concluded that there were close relationships between the rate of sperm with normal morphology and the rate of acrosome intactness in men.
